INTRODUCTION {#sec1-1}
============

Plexiform neurofibromas (PNF) are benign tumors that originate from nerve sheath cells or subcutaneous peripheral nerves, and can involve multiple fascicles.\[[@ref1]\] Massive plexiform neurofibromatosis results in functional disability and disfigurement, and usually occur in as much as 30% of the patients with neurofibromatosis type I.\[[@ref2]\] Such tumors are generally present at birth, and often progress slowly during early childhood. The condition can cause disfigurement by pulling down of important structures. Because of the large size of the tumors and involvement of multiple fascicles of nerves, the risk of neurological and functional destruction upon tumor resection is high. Surgical interventions are thus commonly postponed to as long as possible.\[[@ref3]\]

Most cases require repeat surgery as complete excision is generally not possible due to the infiltrating nature of these tumors.\[[@ref4]\] Such neurofibromas infiltrate multiple tissue planes and are thus much more difficult or impossible to resect.\[[@ref3]\]

We present two such cases managed in our hospital to share our experience and the lessons learnt.

CASE REPORTS {#sec1-2}
============

Case 1 {#sec2-1}
------

A 29-year-old female patient presented to us with a history of overhanging folds of loose skin affecting the right side of her face and right forearm \[[Figure 1](#F1){ref-type="fig"}\]. The swelling appeared during childhood and progressed slowly. She complained of occasional pain and itching on the affected part. The patient initially sought treatment elsewhere, about 10 years back, when excision of forearm swelling was carried out, but the swelling recurred. She came to us now with complaints of inability to open her right eye and sought improvement in her facial appearance.

![Pre-operative picture showing facial plexiform neurofibromatosis](IDOJ-4-195-g001){#F1}

On physical examination, the face was disfigured due to overhanging folds of skin affecting the temporal, orbital and cheek areas. She was unable to open her right eye due to the overhanging folds affecting both eyelids, and the eye was pulled inferiorly. Vision acuity of the right eye was however not affected. Café au lait macules (some measuring over 15 mm) as well as several freckles were observed in the axillary, back and chest regions. She had multiple neurofibromas over her forehead, neck and trunk regions. She also had a similar swelling and an old healed scar over the right forearm.

Reconstructive surgical procedure in the form of subtotal excision of tumor and re-draping of the facial skin was performed. Operative findings revealed grossly thickened subcutaneous nerves and neo-vessels in the tumor mass, which was infiltrating deeply, and no clear tissue planes were identifiable. The neo-vessels were very friable and bled profusely during dissection. Complete excision was not possible; hence, subtotal excision and redraping of skin flap was carried out. Anchoring sutures were applied over the lateral canthal region between the skin flap and the lateral orbital margin to prevent pulling down of eyelids \[[Figure 2](#F2){ref-type="fig"}\]. The post-operative period was uneventful. However, on review after 6 months, there was partial regrowth of the swelling.

![Immediate post operative showing reasonable correction](IDOJ-4-195-g002){#F2}

Case 2 {#sec2-2}
------

This 18-year-old boy was brought to our out patient department by his parents with a history of progressively increasing swelling over the right side of his face since childhood.

Physical examination revealed a huge soft tissue swelling involving the right mandibular region and cheek, extending up to the nasolabial fold pulling down the right angle of the mouth and right eye, partially obstructing the field of vision in his right eye \[[Figure 3](#F3){ref-type="fig"}\]. He had few neurofibromas over his trunk, axillary freckles and café au lait macules over his back. Magnetic resonance imaging (MRI) of the face excluded any intracranial extension.

![Facial plexiform neurofibromatosis in a male patient](IDOJ-4-195-g003){#F3}

He was taken up for reconstructive surgery and the swelling was approached through pre-auricular incision extending superiorly into the temporal area. Tumescent fluid infiltration was carried out in the tumor mass to reduce the blood loss. The tumor mass was infiltrating deeply and the tissue planes could not be defined. There was gross thickening of facial nerve in the pre-auricular region as well as its branches. Subtotal excision of tumor mass and readjustment of facial flap was carried out with reasonable post-op correction \[[Figure 4](#F4){ref-type="fig"}\]. However, 6-monthly review in this case as well showed evidence of some regrowth.

![Immediate post operative result](IDOJ-4-195-g004){#F4}

DISCUSSION {#sec1-3}
==========

PNF is a rare type of generalised neurofibromatosis, which occurs due to overgrowth of neural tissue in the subcutaneous tissue. The diffuse and soft nature of PNF is often compared with "a bag of worms."\[[@ref5]\]

The lesions can occur anywhere along a nerve, and may appear on the face,\[[@ref5]\] orbit and globe,\[[@ref6]\] and frequently involve the cranial and upper cervical nerves.\[[@ref7]\] The condition can be quite disfiguring, as observed in the cases being presented, and hemifacial hypertrophy can occur.\[[@ref8]\] Complications include bleeding from trauma, neurological deficits and psychological disturbance because of abnormal anatomy.\[[@ref5]\]

Histologically, these are peripheral nerve sheath tumors containing all elements of the peripheral nerve, and are characterized by an increase in endo-neural matrix with separation of nerve fascicles and proliferation of Schwann cells.\[[@ref9]\] PNF can turn malignant in 4-5% of cases.\[[@ref8]\]

Needle *et al*,\[[@ref4]\] analyzed the largest series of surgically managed PNFs and demonstrated that 54% recurred within a 10-year period, with the greatest risk of recurrence found in lesions involving the head and neck region. We encountered recurrence in both the cases being presented here.

Jeffrey *et al*,\[[@ref10]\] in their series of 39 cases had 10 patients with trigeminal nerve involvement who underwent a total of 11 surgical procedures.

Friedrich *et al*\[[@ref3]\] studied nine cases of PNF having no neurological or functional deficit, and were able to carry out total resection of the tumors and have advocated total resection in small PNF as a preventive strategy for later disfigurement and functional deficits.

Resection and debulking of invasive PNF is however associated with a high rate of recurrence. In one pediatric series, complete resections developed recurrence in 20% and incomplete resections had a recurrence in up to 45% of the cases.\[[@ref4]\] One of the limiting factors is vascularity of these lesions and their abnormal propensity to bleed. These tumors bleed profusely during surgery because of the friable nature of the neo-vessels. Adequate blood should be arranged before taking up these cases for resection.

Mukherji\[[@ref11]\] compared them with angiomas, and also commented on the friability of the vessels. We also noticed friability of vessels and excessive neo-vascularisation in our cases, and used tumescent fluid infiltration in the second case, which was found to be quite effective in minimising the bleeding.

Surgical management remains the mainstay of treatment for these tumors, but functional disturbances are almost inevitable while resecting tumors involving the head and neck region.\[[@ref1]\] No chemotherapeutic agent has yet been identified that reduces the size of these tumors.\[[@ref10]\]

CONCLUSION {#sec1-4}
==========

Plexiform neurofibromatosis remains a devastating manifestation of Von-Recklinghausen\'s neurofibromatosis. Extensive surgical procedures have to be weighed against functional disturbances that are almost inevitable while resecting invasive neurofibromas in the head and neck region.\[[@ref12]\] Diagnosis is not difficult; however, MRI evaluation of tumors involving the head and neck region can help in determining the local infiltration and precise anatomy. We advocate MRI evaluation pre-operatively and during review on follow-up.

We found the tumescent technique to be quite effective in reducing blood loss, helping in easier dissection. We recommend that adequate blood should be arranged before undertaking surgical excision of facial PNF; the tumescent technique should be employed in all cases and, after excising the overhanging folds, skin flap should be re-draped and few anchoring sutures between the inner surface of the flap and the underlying periosteum should be placed to obviate the pulling down of the soft tissues and vital structures post operatively. We found that extensive surgical resections in the head and neck region are risky due to the infiltrating nature of these tumors, which can lead to functional disability and a high rate of regrowth. Hence, surgery should be undertaken only after giving due consideration to the possible psychological benefits by making these patients socially more acceptable in the society. Periodic clinical examination and MRI evaluation are required for about 2 years for timely detection and repeat surgery to achieve further correction.
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